Representative results of investigations performed during 1979 and 1980 were as follows: ESR 100, 72 and 85 mm/h; serum IgA 6-4 g/l (normal 0 8-3 8); IgG 11-1 g/l (normal 6.6-14-0); IgM 2-03 g/l (normal 0-80-1-5); cerebrospinal fluid (CSF) showed no cells and a protein of 0-7 g/l (normal <0-6 g/l) with 15% igG (normal <10%). Three oligoclonal bands were present in the CSF. The mid-stream urine showed no protein or casts. Renal biopsy demonstrated only non-specific thickening of the glomerular basement membrane by light and electron microscopy. Immunofluorescence stains for immunoglobulins and complement were negative. There was no evidence of lupus nephritis. Right lateral popliteal nerve motor conduction (fibular head to ankle) was 43 m/s. Right lateral popliteal nerve action potentiaP and sural sensory potential5 were absent. Electromyographic examination of the right tibialis anterior and small hand muscles was normal.
The vasculitides are a group of overlapping conditions that can be classified according to the size of vessel involved. Giant cell arteritis involves large arteries, polyarteritis nodosa mainly medium sized muscular arteries and small vessel vasculitis affects the post-capillary venule most commonly. Capillaries and arterioles are involved less frequently. Mononuclear cells or polymorphonuclear leucocytes may be the predominant cell type in the perivascular and vascular infiltrate and leucocytoclasis-that is fragmentation of neutrophils-is sometimes observed. The skin is the most common organ involved.
When small vessel vasculitis occurs in the setting of a known or suspected antigenic stimulus it has been referred to as hypersensitivity vasculitis. Virtually all the vasculitides may result from hypersensitivity to various antigens, though the term hypersensitivity vasculitis is usually applied to those with small vessel involvement.' 2 Nervous system involvement in small vessel vasculitis not associated with systemic lupus erythematosus is not well recognised. nerve conduction velocity was 50 m/s. Right lateral popliteal nerve action potential was absent and sural sensory action potential of reduced amplitude (5-0 ,uv peak to peak). Electromyography four and seven days after the onset of weakness showed prolonged complex polyphasic units up to 30 milliseconds duration in the right deltoid, left tibialis anterior and vastus medialis muscles. Neither spontaneous activity nor amplitude abnormality was present. Myopathic potentials were not seen. Muscle biopsy (left deltoid) showed a hypersensitivity (leucocytoclastic) vasculitis affecting small vessels (fig 2) . Histological evidence of muscle degeneration, regeneration or atrophy was not present. Immunoperoxidase stains showed granular deposits of IgM, IgG and to a lesser extent, the third component of complement in small vessel walls.
The patient was treated with prednisone 100 mg/day and with penicillin 250 mg 6-hourly. Overnight there was loss of muscle tenderness, fever and tachycardia with dramatic improvement in muscle strength. Three weeks later he was symptom-free on prednisone 80 mg/day and the ESR had fallen to 4 mm/h. Subsequent progress has been uneventful except for a recurrence of symptoms within one day of inadvertent sudden cessation of prednisone three weeks after the initiation of treatment. The symptoms reversed immediately on reintroduction of the prednisone. At the time of writing three months after starting prednisone, he is well, taking 20 mg daily. ESR is 3 mm/h.
Discussion
In contrast to giant cell arteritis and polyarteritis nodosa, neurological involvement with small vessel vasculitis not associated with systemic lupus erythematosus has not been commonly recognised. In one study of thirty-eight patients with cutaneous vasculitis6 three had peripheral neuropathy, two mononeuritis multiplex, two a stroke syndrome and one headache, diplopia and dysphagia. It has also been described with essential mixed cryoglobulinaemia.7 When small vessel vasculitis occurs the presentation is usually, though not invariably, with skin purpura. Fever and myalgia which were prominent in two of our cases has been recorded by others8'0 but has not been emphasised as we believe it should. The type of large vessel disease in the first patient was not determined. It was probable that it was atherosclerotic and unrelated to the small vessel vasculitis. A causative antigen in small vessel vasculitis is not always found. The serological results in the third patient suggest the illness followed a streptococcal infection of either the pharynx or the hand burn. If the prolonged polyphasic units are taken to be part of the disease then the earlier infected hand burn rather than the pharyngitis would seem to be the likely antigenic stimulus. This is supported by the antihyaluronidase titre which typically reflects skin infection. The relevance of the weakly positive spectrophotometric test for myoglobin in the urine in the presence of normal CK plasma results, despite marked muscle symptoms, is unclear.
In the first two cases where central nervous system symptoms occurred it was assumed that the pathological changes demonstrated also occurred centrally. Accepting this inference the following conclusions regarding small vessel vasculitis are made: (1) the nervous system may be involved at presentation, (2) there may be a short or long history of neurological involvement in the absence of prominent multisystem disease, (3) cutaneous involvement need not be present, (4) myalgia may be a prominent symptom, (5) neuropathy may be present even if symptomless, (6) the percentage of IgG of total CSF protein may be elevated in such patients. Small vessel vasculitis should be considered as a pathological diagnosis in patients presenting with neurologic syndromes.
